Backgrounds/Aims: This study aimed to compare the perioperative and clinical outcomes in patients undergoing laparoscopic cholecystectomy for gallbladder adenomyomatosis (GBA) or early-stage gallbladder cancer (GBC). Methods: The perioperative and clinical outcomes of 194 patients diagnosed with GBA and 30 patients diagnosed with GBC who underwent laparoscopic cholecystectomy in our institution from January 2011 to December 2017 were retrospectively compared. Results: There were no significant differences between the GBA and GBC groups in sex (male:female ratio 1.0:0.8 vs. 1.0:0.7, p=0.734), BMI (23.9±3.4 vs. 24.0±3.8 kg/m 2 , p=0.916), or preoperative liver function tests. Patients in the GBC group were significantly older (50.5±14.1 vs. 65.9±10.6 years, p＜0.001) and had a higher ASA grade (40.3 vs. 63.4% grade II or III, p=0.043) than patients in the GBA group. Although there was no significant difference in preoperative diagnostic methods (p=0.442), the GBC group showed a significantly higher rate of misdiagnosis on preoperative imaging compared with postoperative histopathologic findings (30.9% vs. 53.3%, p=0.011). There were significantly more patients with gallstones in the GBA group than in the GBC group (68.6% vs. 40.0%, p=0.004). Conclusions: In older patients hospitalized for biliary colic without gallstones but with a thickened gallbladder wall with inflammation on preoperative diagnostic exam, the possibility of early-stage GBC should be considered. (Ann Hepatobiliary Pancreat Surg 2019;23:334-338)
INTRODUCTION
Various gallbladder (GB) diseases are characterized by generalized or localized wall thickening of the GB on computed tomography (CT) or ultrasound (US), including gallbladder adenomyomatosis (GBA), chronic cholecystitis, GB polyp, and early-stage, wall-thickening-type gallbladder cancer (GBC). 1, 2 Among them, the differentiation GBA from GBC is still required because of the similarity in appearance, despite some reports being published concerning their imaging findings using US, CT, and magnetic resonance imaging (MRI) since 1981. 2, 3 In this regard, Ching et al. 2 reported that the differential diagnostic performance of contrast-enhanced CT for GBA and GBC showed 30% sensitivity and 93% specificity. MRI imaging is known to be useful because it can sensitively depict the pearl necklace sign, which is pathognomonic of ad-enomyomatosis and directly indicates the presence of Rokitansky-Aschoff sinuses in the thickened wall. 4, 5 Recently, Joo et al. 6 reported that high-resolution ultrasound (HRUS) and MRI with MR cholangiopancreatography have comparable sensitivity and accuracy.
Although there have been significant advances in diagnostic imaging technology that can be helpful for distinguishing GBA from early-stage GBC, 7-9 some issues remain unsolved. As mentioned above, MRI, one of the most useful diagnostic tools, is expensive and requires patients to hold still for long periods of time. HRUS, while offering the ability to overcome the drawbacks of conventional US, is not yet widely available except in large general hospitals.
In order to accurately distinguish between the two conditions, it is necessary to analyze the perioperative demographic and imaging data for diagnostic purposes. There- fore, this study aimed to compare perioperative and clinical outcomes in patients undergoing laparoscopic cholecystectomy for GBA or early-stage GBC to evaluate the diagnostic performance of differences in preoperative demographics and imaging findings between the two conditions.
MATERIALS AND METHODS

Patients
This retrospective study was approved by our institutional review board and the requirement for informed con- 
Statistical analysis
Results are presented as mean and standard error of the 
RESULTS
In most patients, preoperative diagnostic examination made it difficult to differentiate gallbladder diseases with wall thickening and the preoperative diagnostic images were inaccurate when compared to postoperative pathology reports (Fig. 1) . The demographic and perioperative findings of both groups are listed in Inflammatory or obstructive GB changes may induce GBA at 2-5% of prevalence in any cholecystectomy specimen. 11, 12 In surgery for pain aggravation or other symptoms, accurate differential diagnosis between GBA and GBC is a major factor for choosing the adequate treatment. Although GBA has not been considered to have ma-lignant potential, several reports have suggested a relationship between GBA and GBC. 2, 13, 14 Kai et al. 11 reported GBC was associated with GBA in 25% of cases. Additionally, patients with GBC and GBA presented with a more advanced TNM stage than those without GBA. Given the differences in prognosis according to the TNM stage of GBC, preoperative differential diagnosis between GBA and GBC is indispensable to avoid nefarious consequences. As with most other epithelial cancers, there is a strong relationship between age and gallbladder cancer. 17 In this study, 76.7% of patients in the GBC group were over 60 years old; patients in this group were also significantly older than those in the GBA group. The absence of cholelithiasis was an independent risk factor for GBC. The association between GBA and gallstones ranges from 36 to 95%, and gallstones have been also found to be associated with GBC in varying frequency. 18 In this study, the GBA group showed a significantly higher rate of presence of gallstones compared to the GBC group (68.6 vs. 40.0%, p=0.004). If gallstones are absent in patients with an unclear distinction between GBA and GBC on preoperative imaging, the presence of GBC may be considered.
The study has some limitations. First, this was a retrospective study. Thus, it was difficult to determine the exact diagnosis of patients and surgical plan. However, this study included only patients who underwent laparoscopic cholecystectomy for early stage GBC; thus, we consider that the selection bias associated with retrospective studies was minimized. Second, patients enrolled in this study did not undergo a variety of diagnostic tests. More specifically, no patients underwent preoperative EUS in the GBC group, no matter how few patients in that group (n=30).
Therefore, in many cases, the preoperative diagnosis was different from that after surgery.
In conclusion, this study suggests that the possibility of early-stage GBC should be considered in older patients hospitalized for biliary colic without gallstones but with a thickened gallbladder wall with inflammation on preoperative examination.
